SUMMARY Three cases are described of apparent idiopathic scoliosis in childhood which were shown subsequently to be due to intramedullary spinal cord tumour. The possibility of this underlying lesion should be considered in any child who develops scoliosis without an obvious cause.
When scoliosis is first diagnosed during childhood, it commonly falls into one of three categories; congenital, paralytic, or idiopathic. The congenital variety is due to vertebral malformation present since birth. The paralytic type will be recognizable by the presence of obvious preceding neurological disease. Idiopathic scoliosis, on the other hand, must remain a diagnosis of exclusion. It would appear that when scoliosis is the main presenting feature in a case of spinal cord tumour, the cause of scoliosis is inclined to be overlooked.
The purpose of this communication is to describe three cases of spinal cord neoplasm which were concealed by scoliosis. In the first case the tumour was discovered only at necropsy, while in the other two cases the correct diagnoses were made after long periods of unsuccessful medical and surgical treatment of the deformity. The myelographic appearances in cases 2 and 3 have appeared in a previous publication (Banna and Gryspeerdt, 1971) . CASE 1 F.R. (Fig. 1) . A 36 year old man was admitted to Newcastle General Hospital on 15 January 1970. Despite a history of paraplegia since the age of 12, he had managed to earn a living as a watchmaker and was happily married leading a wheel-chair existence, largely independent of help. The original cause of the patient's paraplegia had been quoted as 'curvature of the spine and Friedreich's ataxia'. Hospital records relating to this diagnosis were unavailable. For many years he had suffered from bed sores. His right leg had been amputated.
Three weeks before admission the patient noticed increasing oedema of the legs, thighs, abdomen, chest, and arms. While previously his urine output was good with automatic emptying of the bladder, he was now oliguric.
Examination revealed an intelligent and cooperative young man with generalized pitting oedema of the dependent parts and some ascites. There was gross scoliosis of the dorsolumbar spine and a huge suppurating pressure sore involving sacrum and buttocks. He was totally paralysed and anaesthetic below waist level. His urine contained protein to the extent of 10 g in 24 hours and was heavily infected.
He was treated intensively with diuretics and intravenous albumin with a good response initially. It was proposed to carry out a renal biopsy, but increasing uraemia made this impossible and peritoneal dialysis was required. This treatment was successful for a few days, but he then developed peritonitis and septicaemia. In spite of vigorous antibiotic therapy, he died less than two weeks after his admission to hospital. NECROPSY FINDINGS Severe kyphoscoliosis was found together with a glial tumour occupying the lumbosacral region of the spinal cord. The cause of death was peritonitis together with uraemia associated with a markedly severe amyloid nephropathy confirmed by histology (haematoxylin and eosin, crystal violet, congo red and thioflavine T fluorescence).
The lumbosacral and lower two thoracic segments of the spinal cord were replaced and diffusely enlarged by an intramedullary tumour (Fig. la) . The remainder of the thoracic cord was grossly reduced in its anteroposterior diameter acquiring a ribbon-like shape. The cervical cord was also thin but to a lesser extent. Sections of the tumour showed a firm mass with some necrosis and cyst formation. Above the tumour the thoracic cord showed a syringomyelic cavity surrounded by a thick wall of gliosis which occupied approximately the central two thirds of the cord with the remainder of the cord peripherally showing almost complete loss of neural tissue. The size of the central cavity was not uniform and varied from segment to segment. The cervical cord was only slightly reduced in size and showed a smaller cavity surrounded by a gliosed wall but with preservation of neural tissue peripherally. The attenuated syringomyelic cavity continued rostrally into the closed part of the medulla and opened at the surface of the fourth ventricle, 3 Neurological Centre with physical signs suggesting involvement of the cervical part of the spinal cord. The upper limit of the expanded cord was outlined by Myodil introduced via the lateral ventricle. (Fig. 3a .) The cervical part of the lesion was decompressed. Biopsy showed a poorly cellular fibrillary astrocytoma (Fig. 3b) . DISCUSSION was explored and was found to be solid in its upper part but its lower part was cystic. The protein content of the fluid aspirated from the cyst was 4-6 g/100 ml. Histological examination of the biopsy obtained from the solid part of the tumour showed a well-differentiated and poorly cellular astrocytic glioma (Fig. 2b) .
CASE 3 P.M. (Fig. 3) The various causes of scoliosis are well known (Roaf, 1966) . In some patients it is associated with, but not necessarily caused by, a neuromuscular disorder such as muscular dystrophy, dystonia, poliomyelitis, Friedreich's ataxia, syringomyelia, or neurofibromatosis (Thomas, 1968) . There are, however, a few cases in which the neurological deficit is a direct result of the scoliosis (McKenzie and Dewar, 1949) . In these the deformity is usually severe, involving the thoracic region, and affecting the spinal cord. Kleinberg (1951) (Boldrey, Adams, and Brown, 1949; Williams and Stevens, 1953) and in these many of the lesions were non-neoplastic. In spite of its rarity, the association of scoliosis with tumours of the spinal cord is important for many reasons. If the LI 640~~~~~~M. Banna (Matson and Tachdjian, 1963 on the survey radiographs in the presence of scoliosis.
The spinal cord tumours which tend to cause scoliosis are usually relatively benign or of low grade malignancy. They may be partly cystic, and may be associated with a large syringomyelic cavity.
The latter may occupy many segments of the cord above a comparatively small tumour, which is suitable for surgery or radiotherapy at least in its early stages. The distinction between solid and cystic expansion of the cord in these cases is not possible on myelography.
As a genieral rule, the basic cause of paralytic scoliosis is muscular imbalance resulting in asymmetrical weakness of the trunk muscles. When the muscles on one side are weak, the corresponding muscles on the opposite side, being unopposed, begin to function too strongly, pulling a segment of the spine out of line. The direction of the curve produced, depends on the muscles involved. Weakness of one group of muscles seems unlikely to be the only mechanism leading to scoliosis in neurological diseases. Kleinberg (1951) (Richardson, 1960) .
From our cases and others previously described (Boldrey et al., 1949; Williams and Stevens, 1953; Matson and Tachdjian, 1963) , it is evident that a number of children suffering from spinal cord lesions present with scoliosis. The deformity is often associated with backache and spinal rigidity. In many instances, the clinical examination and the survey radiographs are insufficient to reveal the true nature of the disease. Inevitably, several cases may be misdiagnosed. It seems appropriate, therefore, to suggest that, in the absence of an apparent cause of scoliosis in a child, a lumbar puncture should be performed and the CSF protein content estimated. While a normal finding is a reasonable assurance that scoliosis is not secondary to spinal cord neoplasm, a high protein content should be an indication for myelography to confirm or exclude the presence of an intraspinal neoplasm.
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